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(54) METHOD FOR MEASURING SUBSTRATE CONCENTRATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a measuring method in order 
to reduce measurement errors due to Hct of blood, in the case of 
quantitatively determining a substrate included in the blood. 
SOLUTION: The measuring method includes a voltage applying step 
(T0-T1) for preprocessing the blood; a voltage applying step (T2-T3) 
for compensating data; and a voltage applying step (T4-T5) for 
oxidizing a generated reduced electron carrier after a certain period 
of time. A parameter depending on hematocrit is calculated, based 
on a ratio of a peak current value (i2) which is obtained in the 
voltage applying step for compensating, to a peak current value (i4) 
which is obtained in the voltage applying step for oxidizing the 
generated reduced electron carrier after the certain period of time, 
and the amount of substrate is compensated by using the parameter. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A biosensor which has at least a reagent layer containing an enzyme and an electron carrier on polar zone 
containing a counter-electrode on an insulating substrate formed in part at least, and a measuring electrode, 
and the polar zone concerned, or on the outskirts. 

A contact button and a driving source for impressing potential to each electrode of the polar zone 
concerned. 

It is a measuring method of substrate concentration provided with the above, and 3 times or more of 
intermittent voltage impressing processes are included. 

[Claim 2] 

A measuring method of the substrate concentration according to claim 1 including a voltage impressing 
process for said intermittent voltage impressing process to oxidize a reduction type electron carrier 
generated at least after a voltage impressing process for a voltage impressing process for blood 
pretreatment, and data correction, and fixed time lapse. 
[Claim 3] 

In said voltage impressing process, after a voltage impressing process for blood pretreatment, A measuring 
method of the substrate concentration according to claim 2, wherein a voltage impressing process for data i 
correction is carried out and a voltage impressing process for oxidizing a reduction type electron carrier 
generated after fixed time lapse after a voltage impressing process for the data correction concerned is 
carried out. 
[Claim 4] 

A peak current value acquired from a voltage impressing process for said data correction, A measuring 
method of the substrate concentration according to claim 2 to 3 computing a parameter for which it 
depended on a hematocrit based on a ratio with a peak current value acquired from a voltage impressing 
process for oxidizing a reduction type electron carrier generated after said fixed time lapse, and amending 
the amount of substrates with said parameter. 
[Claim 5] 

A measuring method of the substrate concentration according to claim 4 amending a hematocrit using a 
discriminant function which makes said parameter a discriminal coefficient. 
[Claim 6] 

A measuring method of the substrate concentration according to claim 1 to 5, wherein impressed 
electromotive force in a voltage impressing process for a voltage impressing process for said blood 
pretreatment and data correction is larger than impressed electromotive force in a voltage impressing 
process for oxidizing a reduction type electron carrier generated after fixed time lapse. 
[Claim 7] 

A measuring method of the substrate concentration according to claim 1 to 6, wherein voltage applying time 
in a voltage impressing process for said blood pretreatment is 0.2 second - 2 seconds. 
[Claim 8] 

A measuring method of the substrate concentration according to claim 1 to 7, wherein open circuit time in 
front of a voltage impressing process for said data correction is 0.2 second - 1 second. 
[Claim 9] 

A measuring method of the substrate concentration according to claim 1 to 8, wherein voltage applying time 
in a voltage impressing process for said data correction is 0.2 second - 2 seconds. 
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[Claim 10] 

A measuring method of the substrate concentration according to claim 1 to 9, wherein open circuit time in 
front of a voltage impressing process for oxidizing a reduction type electron carrier generated after said 
fixed time lapse is 1 second - 6 seconds. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

Since the substrate contained in blood is quantified, this invention relates to the measuring method using the 
measuring device with which it is equipped with a biosensor and this biosensor. 

The new determination method for decreasing the error of measurement especially by the hematocrit in 
blood is provided. 

[Background of the Invention] 
[0002] 

A biosensor is a sensor to which the molecular recognition ability of living thing materials, such as a 
microorganism, an enzyme, an antibody, DNA, and RNA, was used for, and living thing material was applied as 
a molecule identifying element and which quantifies the substrate content in a sample solution. That is, the 
substrate contained in a sample solution using the reaction which occurs when living thing material has 
recognized the target substrate, for example, consumption of oxygen by breathing of a microorganism, an 
enzyme reaction, luminescence, etc. is quantified. And utilization of the enzyme sensor is progressing also in 
various biosensors, for example, glucose, lactic acid, cholesterol, and the enzyme sensor that is biosensors 
for amino acid are used for medical instrumentation or food stuff industry. This enzyme sensor carries out 
the quantitative analysis of a sample, when an electron carrier is returned and a measuring device measures 
the amount of reduction of that electron carrier electrochemically with the electron generated by the 
reaction of a substrate, an enzyme, etc. which are contained in the sample solution which is a sample, for 
example. 
[0003] 

The thing of various forms about the measuring method using such a biosensor is proposed. Then, the 
conventional measuring method is explained. (For example, refer to patent documents 1.) In order to quantify 
the substrate content in a sample solution, where fixed voltage is impressed to the electrode of the 
biosensor mentioned later by a measuring device after inserting a biosensor in a measuring device, a sample 
solution is supplied to a sample spotting part. The spotted sample solution is attracted inside a biosensor 
and the dissolution of a reagent layer starts. A measuring device detects the electrical variation produced in 
inter-electrode [ of a biosensor ], and starts fixed-quantity operation. 
[0004] 

The profile after sample solution supply detection is shown in drawing 5 . It becomes this profile from three 
continuation periods, and becomes [ time / tO ] it from the 1st applied period of t1, the standby time of the 
time t1 to t2, and the 2nd applied period of the time t2 to t3, for example. The error of measurement by a 
hematocrit can be controlled by providing this 1st applied period. 
[0005] 

The measuring method of the biosensor which amends error influence and asks for the concentration of an 
analysis target subject is explained. (For example, refer to patent documents 2.) The voltage provided in the 
biosensor is impressed twice, electrochemical reaction is promoted, the following parameters P1 and P2 are 
computed from the current value acquired as a result, and analysis target subject concentration is computed 
by amending an error with a statistical method from these parameters. The ratio (If/lb) of the maximum of 
the current in P 1:1st excitation, or the current value (If) after the maximum and the current value at the 
arbitrary times of the 2nd excitation (lb). The current value at the arbitrary times of P 2:2nd excitation (lb). 
[Patent documents 1] JP,2003-156469,A 
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[Patent documents 2] International publication pamphlet 99/60391 
[Description of the Invention] 
[Problem to be solved by the invention] 
[0006] 

However, there was a problem that the hematocrit of blood affected sensitometry in the conventional 
measuring method. A hematocrit is a volume ratio (%) of the physical component occupied in blood. In those 
who do not generally have ischemia, red corpuscles occupy 40 to 50%. When it becomes chronic renal failure 
and becomes renal anemia, a hematocrit may be in the state where fall and it is less than 15%, and individual 
difference and its difference between men and women are also large. 
[0007] 

On the other hand, shortening of measuring time is desired as spec, required of a biosensor in recent years. 
When measuring a substrate promptly using a biosensor, the viscosity of a sample has big influence on the 
accuracy of measurement, viscosity is high when using blood of a human body as a sample solution 
especially (: with high Hct — hereafter) When it is the blood with low (: with low Hct the following, low Hct) 
viscosity in which a response level falls relatively in the case of high Hct blood, a response level becomes 
high relatively, and this tendency may become remarkable as shortening of measuring time progresses. This 
phenomenon suggests that the solubility to the blood of a reagent layer and the diffusion rate of a dissolved 
kind are influenced by Hct. 
[0008] 

Drawing 6 is a figure showing the relation between measuring time and a hematocrit. This is the result of 
measuring according to the measurement technique of the patent documents 1 shown by drawing 5 . 
Measuring time is t3 shown by drawing 5 , and the current value in t3 when it measures using the blood of low 
Hct and high Hct is plotted, respectively. When measuring time becomes short so that clearly from drawing 6 t 
it turns out that the difference of the current value by the difference in a hematocrit becomes large. When 
measuring time is about 5 seconds, it is especially greatly influenced by a hematocrit. For the reason, the 
error of measurement by a hematocrit became remarkable, and it was dramatically difficult to perform time 
reduction by the measuring method of the patent documents 1 . 
[0009] 

The conventional measuring method shown in the patent documents 2 is used as a parameter which receives 
more greatly influence according a ratio of the maximum of current in the 1st excitation, or a current value 
after the maximum to a current value at the arbitrary times of the 2nd excitation to sample physical 
properties. Since the 1st excitation is a stage in early stages of the dissolution, solubility to blood of a 
reagent layer and a diffusion rate of a dissolved kind become rate-limiting, and a current value depending on 
a hematocrit is easy to be acquired, but a current value varies easily according to a speed of supply of blood, 
and a difference of technique. Being easy to be detected as a current value in the case of the 1st excitation 
of an easy-oxidizability substance furthermore contained in blood, a current value of the 1st excitation tends 
to produce an error according to individual difference of an easy-oxidizability substance in blood. In order to 
use current after the maximum of current of the 1st excitation, or the maximum for amendment, a certain 
amount of applying time is required. However, since an excessive quantity of reducing electron carriers will 
oxidize if potential is applied in an initial stage (1st excitation) for a long time, if standby time is lengthened 
and a. reducing electron carrier is not accumulated again, the anchorage dependency of a response value 
detected in a 2nd excitation period may worsen. It was dramatically difficult to perform measurement which 
stopped dispersion by a measuring method of the patent documents 2 for the reason, and to perform 
shortening of measuring time. 
[Means for solving problem] 
[0010] 

In order to solve said conventional problem, the measuring method of the substrate concentration of this 
invention, The biosensor which has at least a reagent layer containing an enzyme and an electron carrier on 
the polar zone containing the counter-electrode on an insulating substrate formed in part at least, and a 
measuring electrode, and the polar zone concerned, or on the outskirts, The current which makes impress 
potential to said polar zone, and is outputted to it by the driving source concerned is detected using the 
measuring device which has the contact button and driving source for impressing potential to each electrode 
of the polar zone concerned, it is a measuring method which quantifies the substrate contained in blood, and 
3 times or more of intermittent voltage impressing processes are included. 
[0011] 
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Said intermittent voltage impressing process may include the voltage impressing process for oxidizing the 
reduction type electron carrier generated at least after the voltage impressing process for the voltage 
impressing process for blood pretreatment, and data correction, and fixed time lapse. 
[0012] 

In said voltage impressing process, the voltage impressing process for data correction may be carried out 
after the voltage impressing process for blood pretreatment, and the voltage impressing process for oxidizing 
the reduction type electron carrier generated after fixed time lapse after the voltage impressing process for 
the data correction concerned may be carried out. 
[0013] 

The peak current value acquired from the voltage impressing process for said data correction, The 
parameter for which it depended on the hematocrit based on the ratio with the peak current value acquired 
from the voltage impressing process for oxidizing the reduction type electron carrier generated after said 
fixed time lapse may be computed, and said parameter may amend the amount of substrates. 
[0014] 

A hematocrit may be amended using the discriminant function which makes said parameter a discriminal 

coefficient. 

[0015] 

It is good also as a measuring method, wherein the impressed electromotive force in the voltage impressing 
process for the voltage impressing process for said blood pretreatment and data correction is larger than the 
impressed electromotive force in the voltage impressing process for oxidizing the reduction type electron 
carrier generated after fixed time lapse. 
[0016] 

It is good also as a measuring method, wherein the voltage applying time in the voltage impressing process 

for said blood pretreatment is 0.2 second - 2 seconds. 

[0017] 

It is good also as a measuring method, wherein the open circuit time in front of the voltage impressing 

process for said data correction is 0.2 second - 1 second. 

[0018] 

It is good also as a measuring method, wherein the voltage applying time in the voltage impressing process 

for said data correction is 0.2 second - 2 seconds. 

[0019] 

It is good also as a measuring method, wherein the open circuit time in front of the voltage impressing 
process for oxidizing the reduction type electron carrier generated after said fixed time lapse is 1 second - 6 
seconds. 

[Effect of the Invention] 
[0020] 

The biosensor which has at least a reagent layer containing an enzyme and an electron carrier on the polar 
zone which contains the counter-electrode on an insulating substrate formed in part at least, and a 
measuring electrode according to the measuring method of the substrate concentration of this invention, and 
the polar zone concerned, or on the outskirts, The measuring device which has the contact button and 
driving source for impressing potential to each electrode of the polar zone concerned is used, The current 
which makes impress potential to said polar zone, and is outputted to it by the driving source concerned is 
detected, Are the substrate contained in blood a measuring method to quantify, and The voltage impressing 
process for blood pretreatment, The peak current value which included the voltage impressing process for 
oxidizing the reduction type electron carrier generated after the voltage impressing process for data 
correction, and fixed time lapse, and was acquired from the voltage impressing process for said amendment, 
The parameter for which it depended on the hematocrit based on the ratio with the peak current value 
acquired from the voltage impressing process for oxidizing the reduction type electron carrier generated 
after said fixed time lapse can be computed, and the good measuring method of the accuracy of 
measurement can be provided by amending the amount of substrates with said parameter. 
[Best Mode of Carrying Out the Invention] 
[0021] 

Below, the embodiment of the measuring method of the substrate concentration of this invention is 

described in detail with Drawings. 

[0022] 
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(Embodiment 1) 

Drawing 1 shows the profile figure of the measuring method of the substrate concentration in the 1st 

working example of this invention. 

[0023] 

Time which detected that blood was supplied is set to TO in the profile in drawing 1 . In the profile of drawing 
1, consist of five processes and T1 from TO The 1st process (voltage impressing process for blood 
pretreatment), Let [ T1 to T2 / T2 to the 2nd process (open circuit) and T3 ] the 4th process (open circuit) 
and T4 to T5 be the 5th process (voltage impressing process for oxidizing the reduction type electron carrier 
generated after fixed time lapse) for T4 from the 3rd process (voltage impressing process for data 
correction), and T3. 
[0024] 

In the 1st process for blood pretreatment, the easy-oxidizability substance contained in blood oxidizes at the 
1 st process that is the first voltage impressing process at the same time the reduction type electron carrier 
generated in the stage in early stages of the dissolution as a result of the enzyme reaction oxidizes. 
[0025] 

Next, by making the 2nd process into an open circuit, the reduction type electron carrier generated by the 

enzyme reaction is accumulated. 

[0026] 

In the 3rd process for data correction, a reduction type electron carrier cannot fully be accumulated, but 
peak current i2 becomes the value greatly influenced by the hematocrit, so that it becomes the blood of high 
Hct especially, since impression is started without fully giving the open circuit time of the 2nd process. 
[0027] 

In this invention, the influence of the speed of supply of blood and the reducing substance in dispersion by 
the difference of the technique or blood can be removed by establishing the 1st process as blood 
pretreatment in addition to the 3rd process used for data correction, and the parameter influenced by the 
hematocrit is obtained at the 3rd process. It becomes possible simultaneously to obtain the last response 
value which made the influence of the easy-oxidizability substance in blood reduce by existence of this 1st 
process. 
[0028] 

Next, an open circuit is again used at the 4th process, and a reduction type electron carrier is accumulated 
again. At this time, also in the blood of high Hct, the reduction type electron carrier of quantity is enough 
accumulated because beyond fixed time takes time. 
[0029] 

The peak current i4 acquired when the potential V3 is impressed at the 5th process serves as a value with 
seemingly small influence of a hematocrit. The current value of i5 which shows a current value with the 
highest dependency with substrate concentration after that is measured. Let these i5 be the last response 
value. And in order to reduce the influence which it has on the last response value of a hematocrit, using i2 
which asked at the 3rd process for data correction, the parameter of i4-/i2 is computed and the amendment 
beforehand decided to be the response value i5 based on this parameter is added. 
[0030] 

Although the open circuit time T1-T2 in front of the voltage impressing process for data correction changes 
in this measuring method with capability of the enzyme to be used, 1 second is preferred from 0.2 second. 
Although the time T2 - T3 of a voltage impressing process for the time T0-T1 of the voltage impressing 
process for blood pretreatment and data correction change with capability of the enzyme to be used, 2 
seconds is preferred from 0.2 second. It is preferred that the impressed electromotive force in the voltage 
impressing process for the voltage impressing process for said blood pretreatment and data correction is 
larger than the impressed electromotive force in the voltage impressing process for oxidizing the reduction 
type electron carrier generated after fixed time lapse. As for the voltage V2, 0.1 V-0.8V are preferred. As for 
the open circuit time in front of the voltage impressing process for oxidizing the reduction type electron 
carrier generated after fixed time lapse, it is preferred that they are 1 second - 6 seconds. 
[0031] 

Voltage impressing for data correction is performed several times, and accuracy improves further by using 
for amendment two or more current values acquired by the voltage impressing for several data correction. 
The voltage in that case may impress different voltage. 
[0032] 
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A hematocrit may be amended using the discriminant function which makes a discriminal coefficient the 
current value which may be a voltage impressing process for oxidizing the reduction type electron carrier 
generated after the voltage impressing process for said data correction, and fixed time lapse by a method as 
shown in the above-mentioned patent documents 2. 
[0033] 

If the value greatly influenced by the hematocrit at the voltage impressing process for data correction is 
obtained, even if it will use the current value of which point, it is possible, but it is preferred to use the peak 
current out of which the influence tends to come notably, in order to perform little amendment with error. 
[Work example 1] 
[0034] 

The more concrete embodiment of this invention is described in detail with Drawings. The biosensor which 

consists of the following composition was used as an example of a sensor. 

[0035] 

Drawing 2 (a) is an exploded perspective view of a biosensor, and drawing 2 (b) is a figure showing the 
composition of the polar zone seen from the upper surface of the biosensor. 1 9 is an insulating substrate (it 
is hereafter considered as a "substrate".) which consists of polyethylene terephthalate etc., and the 
conductor layer which consists of palladium is formed in the surface of the substrate 19 of sputtering. 26 is 
the insulating substrate with which the vent 27 was formed in the center section, is crowded on both sides 
of the spacer 24 which has the notch 25 between the substrates 1 9, and is arranged at the substrate 1 9 and 
one. 
[0036] 

On the substrate 19, of two or more slits, a conductor layer is divided and the counter-electrode 21, the 

measuring electrode 20, and the detection pole 22 are formed. 

[0037] 

The spacer 24 is arranged so that the counter-electrode 21, the measuring electrode 20, and the detecting 
electrode 22 on the substrate 1 9 may be covered, and the sample supply route 25a is formed. The reagent 
which contains the glucose dehydrogenase as an enzyme and contains potassium ferricyanide etc. as an 
electron carrier is applied, and the reagent layer 23 is made to form on the counter-electrode 21, the 
measuring electrode 20, and the detecting electrode 22 which have been exposed from the notch 25 of the 
spacer 24. 
[0038] 

The reagent layer in which this enzyme and electron carrier are contained dissolves in the blood attracted in 
the sample supply route, an enzyme reaction advances between glucose which is a substrate in blood, an 
electron carrier is returned, and a reduction type electron carrier is generated. This reduction type electron 
carrier is oxidized electrochemically, and the glucose concentration in blood is measured from the current 
value acquired at this time. Such a series of reactions read the current value accompanying electrochemical 
change with the counter-electrode 21, the measuring electrode 20, and the detecting electrode 22. 
[0039] 

Drawing 3 is the parameter which Hct computed in this measuring method using 25% (low Hct), 45%, and 65% 
(high Hct) of blood. The 1st process (voltage impressing for blood pretreatment) by 0.5V impression 0.5 
second, the 2nd process (open circuit) — for 0.5 second, the 3rd process (impression for data correction) 
will be 0.5 second by 0.5V impression, the 4th process (open circuit) will be 1.5 seconds, and the 5th process 
(voltage impressing for oxidizing the reduction type electron carrier generated after fixed time lapse) has 
become 2 seconds by 0.2V impression. And i4/i2 which measured and computed the current value i4 of 0.1 
second after from the voltage impressing start at current value i2 of 0.1 second after and the 5th process 
become a parameter of drawing 3 f rom a voltage impressing start at the 3rd process. From a voltage 
impressing start at the 5th process, a horizontal axis is the last response value i5 of 2 seconds after, and a 
vertical axis is i4-/i2. In the blood of low substrate concentration of low Hct, the blood of high substrate 
concentration of high Hct, and i5, the difficult point of distinguishing a hematocrit value is that the same 
current value may be acquired. By using the parameter of drawing 5 , even when i5 shows the same current 
value, it is clear that it can classify for every hematocrit. 
[0040] 

Correction value over each numerical value of a parameter obtained by drawing 3 is shown in the following 

table 1. 

[0041] 
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[Table 1] 
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[0042] 

According to this table, correction value is applied to the last response value i5. 
[0043] 

Drawing 4 is a figure showing influence of a hematocrit at the time of measuring using the measurement 
technique of this invention, and the conventional technique. As for the conventional measuring method, a 
case where shortened 0.5V and total measuring time for 1 second is shortened [ standby time ] for 0.2V as 
the 2nd impression for 2 seconds for 2 seconds at 5 seconds is indicated to be a case where it is [ whose 
total measuring time for 3 seconds is 6 seconds about 6 seconds and standby time as the 1st impression ] 
15 seconds about 0.2V as the 2nd impression in 0.5V as the 1st impression. When the conventional 
measuring method performs time reduction from 15 seconds at 5 seconds, a standard compares Hct25% of 
low Hct blood Hct45%, its measurement result is relatively high, and Hct65% of high Hct blood becomes low 
relatively. 
[0044] 

Although total measuring time is equal by using this measuring method, it becomes possible to reduce the 
variation in a hematocrit. 
[Industrial applicability] 
[0045] 

The biosensor which has at least a reagent layer containing an enzyme and an electron carrier on the polar 
zone in which the measuring method of the biosensor concerning this invention contains the counter- 
electrode on an insulating substrate formed in part at least, and a measuring electrode, and the polar zone 
concerned, or on the outskirts, The measuring device which has the contact button and driving source for 
impressing potential to each electrode of the polar zone concerned is used, The current which makes 
impress potential to said polar zone, and is outputted to it by the driving source concerned is detected, Are 
the substrate contained in blood a measuring method to quantify, and The voltage impressing process for 
blood pretreatment, The peak current value which included the voltage impressing process for oxidizing the 
reduction type electron carrier generated after the voltage impressing process for data correction, and fixed 
time lapse, and was acquired from the voltage impressing process for said amendment, By computing the 
parameter for which it depended on the hematocrit based on the ratio with the peak current value acquired 
from the voltage impressing process for oxidizing the reduction type electron carrier generated after said 
fixed time lapse, and amending the amount of substrates with said parameter. It is useful as a good 
measuring method etc. of the accuracy of measurement of the biosensor which quantifies the substrate 
concentration contained in blood. 
[Brief Description of the Drawings] 
[0046] 

[Drawing 1] The figure showing the profile of the measuring method of this invention 

[Drawing 2] The exploded perspective view of the biosensor in connection with this invention 

[Drawing 3] The figure showing the relation of the parameter and sensitometry which were computed more in 

the measuring method of this invention 

[Drawing 4] The figure showing the influence of Hct at the time of measuring using the measuring method of 
this invention, and the conventional technique 

[Drawing 5] The figure showing the profile of the conventional measuring method 
[Drawing 6] The figure showing the relation between Hct, measuring time, and sensitometry 
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[Explanations of letters or numerals] 
[0047] 

1 tO Time when the blood in the conventional measuring method was supplied 

2 t1 Time when the 1st applied period in the conventional measuring method expires at, and an open circuit 
is started 

3 t2 Time when the 2nd applied period in the conventional measuring method is started 

4 t3 Time to read a current value as a last response value in the conventional measuring method 

5 v1 Voltage of the 1st applied period in the conventional measuring method 

6 v2 Voltage of the 2nd applied period in the conventional measuring method 

7 TO Time when the blood in the measuring method of this invention was supplied 

8 T1 The voltage impressing process for blood pretreatment in the measuring method of this invention is 
completed. 

Time 

9 T2 A voltage impressing process for data correction in a measuring method of this invention begins. 
Time 

10 T3 A voltage impressing process for data correction in a measuring method of this invention is completed. 
Time 

1 1 T4 Time for a voltage impressing process for oxidizing to start a reduction type electron carrier 
generated after fixed time lapse in a measuring method of this invention 

12 T5 Time to read a current value as a last response value in a measuring method of this invention 

13 V1 Impressed electromotive force for blood pretreatment in a measuring method of this invention 

14 V2 Impressed electromotive force for data correction in a measuring method of this invention 

15 V3 A reduction type electron carrier generated after fixed time lapse in a measuring method of this 
invention 

Impressed electromotive force for oxidizing 

16 i2 It may be a voltage impressing process for blood pretreatment in a measuring method of this invention. 
Peak current 

17 i4 A reduction type electron carrier generated after fixed time lapse in a measuring method of this 
invention 

Peak current which may be a voltage impressing process for oxidizing 

18 i5 The last response value in a measuring method of this invention 

19 An insulating substrate 

20 A measuring electrode 

21 Counter electrode 

22 Detecting electrode 

23 Reagent layer 

24 Spacer 

25 Notch 

25a Sample supply route 

26 An insulating substrate 

27 Vent 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0046] 

[Drawing 1] The figure showing the profile of the measuring method of this invention 

[Drawing 2] The exploded perspective view of the biosensor in connection with this invention 

[Drawing 3] The figure showing the relation of the parameter and sensitometry which were computed more in 

the measuring method of this invention 

[Drawing 4] The figure showing the influence of Hct at the time of measuring using the measuring method of 
this invention, and the conventional technique 

[Drawing 5] The figure showing the profile of the conventional measuring method 
[Drawing 6] The figure showing the relation between Hct, measuring time, and sensitometry 
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[Drawing 1] 
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